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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Fo- 


reign, and Colonial Patent Agents, give ag personal 
attention to all matters entrusted to them. Office for Patents, 
33, Chancery Lane, W.C. Established 1844. 


PATENTS—PATENTS. 


OBERTSON, BRoMAN & Co. (established 50 

years) continue to obtain Patents for Inventions. Pam- 

phlet, containing special advice, gratis or by post. 166, Fleet- 
street, London. 


Free by post for 14 stamps. 
How TO Make Money By PATENTS. By 


| CHARLES BARLOW. | 
BaRLow & Co., 23, Southampton Buildings, London, W.C. 


ELEGRAMS.—The Oriental and Ameri- 


can Telegram Company (Limited), 140, Leadenhall-street, 
having purchased from the liquidators of the late Oriental Tele- 
gram Agency (Limited), the registers, &c., of that Agency, is the 
only Company authorised to use such Registers, Codes, Agencies, 
&c. The Company now possesses the most complete system of 
Agencies, and Messages for all parts are received at the offices, 
140, Leadenhall-street, and forwarded with the utmost dispatch. 

Otto Rocus, Managing Director. 


().& F. H. VARLEY, Engineer Contractors, 


Mildmay-Park Works, Mildmay-street, Highbury, N., 
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all description of Testing Apparatus for Submarine and Land 
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DT BLOCK TELEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. SAxBY & FARMER), inspected and improved 
by Captain TYLER, on behalf of the Board of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indica- 
tion of a line blocked, from the signalman in advance, cannot pos- 
sibly give a contrary signal upon the outside semaphore to the 
engine-driver. 

“ Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—The Times. 

Office and Works—4, OLD STREET, GOSWELL Roap, LONDON. 


H M. Carver, Manufacturer of Electrical- 


Galvanic, and Philosophical Apparatus of every descrip- 
tion,—20, Northampton-square, Clerkenwell, E.C. 


THE OPERATOR, 
American Journal of Srientitic Telegraphy. 


A copy will be sent free on application to Messrs. HAUGHTON 
' Co., 10, Paternoster Row, London, E.C. 


SUBSCRIPTION, 7S. PER ANNUM. | 


GRIFFIN’S CHEMICAL HANDICRAFT, 


A Classified and Descriptive Catalogue ot 


CHEMICAL APPARATUS, with copious Explanatory 
Notes. By JOHN Fe tag F.C.S. In demy 8vo., 472 pp., Illus- 
trated with 1,600 Woodcuts, price 4s. bound in cloth; postage 7d. 

Second Edition in preparation, entirely revised, and containing 
many additional cuts and descriptions of Modern Apparatus. The 
rices have been materially reduced in nearly all cases. It is the 
argest, most complete, and cheapest list of chemical apparatus 
ever published. A temporary price-list quoting reduced prices is 
now ready, price Is. 


JOHN J. GRIFFIN & SONS, 22, GARRICK STREET, © 
LONDON, W.C. | 


MESSRS. H.A. HARBOROW & H. SPAGNOLETTI 


Electric Telegraph Engineers, 
CONTRACTORS AND MANUFACTURERS, 
4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single-and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, ‘Thief and Fire Alarms for private houses, banks, 
hotels, warehouses, &c., &c. Lightning Conductors. All kinds of 
Electrical Mining Apparatus. H.and H.S. draw attention to 
their Bells, &c., especially adapted for mines. Models made, Ex- 
periments carried out.—4, Circus-street, Marylebone, London, W. 


Chermo- Electric Generator Company Limited, 


LONDON—27, New-street, Cloth Fair, Aldersgate-street, 
_ Close to Aldersgate Railway Station 


Paris—86, Boulevard de Courcelles. 


M CLamonpD, the Inventor, has received, at 
* the Annual Meeting of la Société d’Encouragement pour 
l'Industrie Nationale, on the 25th June, 1875, its Grand Gold 
Medai, in recognition and appreciation of the value of his impor- 
tant discovery. ‘ : 
The following are some of the purposes to which this system is 


. adapted, viz.— 


Telegraphy ; Electro-plating and Electrotyping; Deposition 
of Metals and Chemical Analysis; Production of Light; Torpe- 
does, and other Naval and Military Requirements; the Labora- 
tory and Lecture Room; Hospital and Surgical Practice, and 
Baths; Electric Clocks and Bells ; Mining. 

For prospectus and all information, address as above 
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* tothe Trade, 44, Gloucester-street, Bloomsbury, 
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OFFO WOLTERS, 


99, 


UPPER MARYLEBONE-STREET, PORTLAND-PLACE, LONDON, W., 


BALANCE MAKER. 


(MANY YEARS WITH L. OERTLING.) 


THE NEW SHORT-BEAMED ANALYTICAL BALANCES, 
A SPHCIALTY. 


“A DESCRIPTION, EXPLAINING THE PRINCIPLES OF THESE BALANCES, POST-FREE ON APPLICATION. 


fAll Balances are adjusted by MR. WOLTERS himself under absolute guarantee. 


RUPTURES,—By Royal Letters Patent. 


WHITE’S MOC-MAIN LEVER TRUSS 


. 

Is allowed by upwards of five hundred 
Medical Men to be the most effective invention in the 
curative treatment of HERNIA. The use of a steel 
spring, se. hurtful in its effect, is here avoided, a soft 
bandage being worn round the body, while the 
requisite resisting power is supplied by the MOC- 
MAIN PAD and PATENT LEVER, fitting with so 
muck ease and closeness that it cannot be detected, 
and may be worn during sleep. A descriptive Cir- 
cular may be had, and the Truss (which cannot fail to 
fit) forwarded by post, on the circumference of the 
kody, two inches below the hips, being sent to the 


> MR. JOHN WHITE, 298, PICCADILLY, W. 


Price of a Single Truss, 16s., 21s., 26s. 6d., 31s.6d., postage- 
free. Double Truss, 31s. 6d., 42s., and 52s. 6d., postage-free. An 
Umbilical Truss, 42s. and 52s. 6d., postage-free. 

Post-office Orders to be made payable to JOHN WHITE, Post- 


office, Piccadilly. 
NEW PATENT 


ELASTIC STOCKINGS, KNEE-CAPS, &c. 


For Varicose Veins, and all cases of Weakness and Swelling o 
the Legs, Sprains, &c. They are porous, light in texture, and 
inexpensive, and are drawn on like an ordinary stocking. Price 
from 4s. 6d., 7s. 6d., 10s., to 16s. each, postage free. 

JOHN WHITE, MANUFACTURER, 228, PICCADILLY, LONDON. 


the Premises. 


PHOTOGRAPHY 


(RAPID Dry PROCESS.) 
Previous Knowledge not necessary. 


NoChemicals required in the Field. 
Tourists’ Pocket Camera and Slides, 
for Plates, 44 by 3}. Lens, Patent 


and every requisite. 
PRICE COMPLETE, £8 8s. 


by Post, or Practical Lessons free on 
Sensitive Plates, 4s. per doz. | 


WRATTEN & WAINWRIGHT, 


MANUFACTURERS, 


38, GREAT QUEEN STREET, LONG ACRE, 
LONDON, W.C. 


Ta SCIENCE DEPÔT AND ExcHANGE.— 


General Scientific and Telegraphic Instruction; The 
Construction, Purchase, Sale, Exchange, Hire, or Valuation of 
(full-size and model) Printing, Alphabetic, and Needle Instru- 
ments; and all kinds of Electric, Pneumatic, Acoustic, Heat, 
Optical, Mechanical, Photographic, Chemical, and other Appa- 
ratus ; Lathes, Tools, Engines, Boilers ; Astronomical, Surveying, 
and Drawing Instruments; and all kinds of Material, Parts, 
Fittings.—Apply to Dr. A. CAPLATZzI, Science Depot, Chenies-st., 
Tottenham-court Road.—Immense Stock, and variety of second- 
hand Instruments at half-price. 


Folding Stand,Chemical Laboratory, | 


Full particulars and instructions free’ 


| 


EOLOGY.—Elementary Collections, to 


illustrate the new edition of Lyell’s “ Students’ Elements 
of Geology,” and facilitate the important study of this science, can 
be had at 2, 5, 10, 20, 50, to 1000 guineas. Also single Specimens 
of Rocks, Minerals, Fossils, and recent Shells. Geological Maps, 
Hammers, all the recent publications, &c., of J. Tennant, Minera- 
logist to her Majesty, 149, Strand, London. 3 
Practical Instruction is given in Geology and grid by 
Professor TENNANT, F.R.G.S., at his residence, 149, Strand, W.C 


Second Edition, price tos. 6d. 


ABC. TELEGRAPHIC CODE. 


(Cove Worps not exceeding ten letters. 


Cyphers not exceeding five letters. (SIMPLICITY, ECO- 
NOMY, AND SECRECY). Simplicity and Economy, palpable; 
Secrecy absolute, specially adapted for the use of FINANCIERS, 
MERCHANTS, SHIPOWNERS, BROKERS, AGENTS, &c. 
(See opinions of the Press). Nearly a hundred papers testify in 
the highest terms possible to the thorough efficiency and com- 
pleteness of this work. 


EDEN FISHER, 50, LOMBARD STREET, E.C. 


TOWNSON & MERCER, 


(LATE JACKSON & Townson,) 


W HOLESALE AND Export DEALERS and > 
| Manufacturers of CHEMICAL AND SCIENTIFIC 
APPARATUS, graduated Instruments, Pure Chemicals, &c., for 
Analysis and the general Laboratory Use of Manufacturers, 

ines, Universities, Schools, &c., 89, Bishopsgate-street Within, 
London. Sole Agents for Prof. Wanklyn’s Test Solutions for 


Water Analysis. Illustrated Catalogues post-free on receipt of 
three stamps. 


THE SCENOGRAPH. 


LL TOURISTS SHOULD SEND AT ONCE 
for the SCENOGRAPH MANUAL, PRICE 6d., 
including a cabinet-sized landscape taken with the 
instrument. This work fully describes this WONDER- 
FULLY CHEAP AND COMPACT POCKET TOUR. 
ISTS’ CAMERA," the price of which complete with 
STAND, LENS, TWO DOUBLE DARK SLIDES, 
STAINED CASE, &c., is only FIFTY SHILLINGS. 
A smaller size for pictures 44 by 34, THIRTY-FIVE 
SHILLINGS. 


THE SCIOPTICON COMPANY, 
157, Gt. Portland-street, London, W. 


— 


PLACE (late B. Norris), Manufac- 


turing Optician and Mathematical-Instrument Maker, 13, 
Bull Street, Birmingham, manufacturer of every description of 
MINING and SURVEYING INSTRUMENTS. Repairs done 
upon the shortest notice. Sole Inventor of the New Metal 
Sacharometer. Inventors’ Models and all kinds of small Machinery 
Strictest confidence observed. 


.B.—Wheel, Rack, and Screw Cutlery any size and pitch 
on the shortest notice, Mes 
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A PRESIDENTIAL ORATION. 
Tue great and increasing importance with which 
the public mind in this country invests the address 
delivered by the President of our great scientific 
gathering, is a fact familiar to all; and widely as 
the long series of these addresses has varied in 
substantial worth, this deep and general interest 
appears to be amply justified. From the recent 
proceedings of the French Association at Cler- 
mont, that institution, still in its youth, would 
seem to be destined to a career not unlike that of 
its elder sister. The eloquent address delivered 
by M. Dumas would doubtless command a large 
circle of readers, who could not fail to catch its 
enthusiasm, and admire the poetry and grace by 
which it is characterised. It might be instructive 
to compare this address with the one delivered a 
week ago by Professor Andrews, at the opening 


meeting of the British Association: both are of 


high: value, though on different accounts; and 
they appear to us, in some degree, characteristic 
of the nationality of the speakers. | | 
Such a comparison, however, is beside our pre- 
sent purpose; and we confine ourselves to the 
French address, which we would gladly reproduce 
in full, did occasion permit. The distinguished 
chemist commenced by tracing the history of the 
British Association ; and showed what impulsion 
it had given to scientific researches, and how it 
had developed the intellectual life of the kingdom. 
He next delivered an able vindication of science, 
and spoke of the rôle which had been played by 
French savans, and especially members of the 
Academy, on the stage of history; then he noticed 
a regrettable tendency to leave to the State the 
responsibility of scientific progress, so that indi- 
vidual initiative was like to be effaced. This, he 
said, the Association set itself to remedy. The 
multiform ways in which science presented itself 
in daily life were eloquently descanted upon. We 
quote the following passages from the concluding 
portion of the address :— ; 
“It is in vain, then, that you say, I will not 
occupy myself with Science; it will have a right 
to reply—‘ Even at the moment of your birth, I 
had woven the swaddling clothes that received 
you; throughout your life I have never been a 
single instant foreign to the acts of your existence ; 
after your death, it is still in my name that men 
will direct the destruction or conservation of your 


mortal remains.’ Science follows you everywhere ; | 


. vast enough for our free discussions. 


you breathe, it is chemistry; you walk, it is 
mechanics; every moment, without thinking of it, 
you have to do with her. Whether we wish it or 
not, we must accept Science as a companion, to 
possess her or to be possessed of her; if you are 
ignorant, you are her slave; if you are intelligent, 
she obeys you. * * * 

‘Excluding the soul, its origin and its destiny, 
which are in the domain of faith, the remainder 
of the universe belongs to science, which is in the. 
domain of reason. With Pascal, it is true, man 
might say to the universe, as it fell to crush him, 
‘I am more noble than that which kills me; I 
know that it crushes me, and it does not know it.’ 
But this passive universe is not merely a spectacle 
of sublime harmonies offered to the contemplation 
of our thought which rules it; it is also the 
source whence the body, which serves as a 
temporary retreat for the thought, derives its 
nourishment; the field in which man finds all that 
is necessary to his conservation, to his well-being, 
to the satisfaction of his ambition and the ardour 
of his curiosity. We leave the soul to God, 
morals to religion and philosophy, human pas- 
sions to the poets, and march resolutely to the 
scientific conquest of the universe; the theatre is 
We invite 
to our fellowship, on this pacific and neutral 
ground of natural philosophy, where all the 
victories are blessings, where the defeats cost 
neither blood nor tears, the hearts that are 
moved by patriotic desire; it is by science, and 
the high achievements of science, that our 
country will recover her prestige. * * * 

“It has not been given to all men (said the 
orator, in conclusion, after referring to the joys 
imparted to the mind by the study of nature,) to 
embrace in one coup d'œil the course of wandering 
stars in infinite space, and the obscure agitations 
of the invisible particles of matter; but when 
Laplace cries, ‘The curve described by a simple 
molecule of air or of vapour is regulated in a 
manner as certain as the planetary orbits; there 
are no differences between them except those 
attributed by our ignorance,’ his ardent soul 
reveals to us that mathématicians have their 
poetry, and enables us to perceive what heights we 
must attain to, in order to enjoy to the full the 
spectacle reserved for genius in the splendours 
of creation.” 


_ d 


THE AUTOKINETIC TELEGRAPH. 
THE object of this invention, as stated by a 
prospectus, is ‘to enable each separate dwelling 
or place of business, in any particular town, at a 
trifling cost, to be placed in direct communication 
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with those public institutions established in the 
locality for the preservation and protection of life 
and property.” 

We must confess that from previous experience 
of inventions of this kind, we were at first inclined 
to class the one in question amongst those that 
are ‘“‘very beautiful in theory, but in practice 
quite useless.” Being, however, invited to inspect 
the apparatus at the office of the inventor, we 
came away, to say the least, quite convinced of 
the practicability of the invention. | 

The chief expense in connecting a private 
dwelling-house or warehouse with a fire-engine 
station is the cost of the connecting wires. In 
the ordinary system of telegraphy a separate wire 
would be required from each dwelling or ware- 
house, in order that undisturbed communication 
might be available at any moment. It is true 
that it is possible to have a number of instruments 
on one circuit, but then it is necessary that only 
one station shall signal at a time; no message 


_can be sent by a second station until one which 


may have been transmitting a signal shall have 
completed its communication. Now, such a 
system would be quite inadmissible where “ Fire” 
is the agent whose presence it is required to 
announce, for but few if any persons would be in 
a condition of mind, when such a calamity occurs, 
to go to an instrument, and if he finds the circuit 
on which it is placed already occupied, to wait 
calmly until he sees that the line is clear, and then 


to signal an alarm. 
_ The inventor of the Autokinetic Telegraph has — 


had the two difficulties of cost and certainty of 
communication in view, and has succeeded in 
overcoming them. 

It will be clear, for the reason we have given, 
that a contrivance for announcing “ Fire,” or 


_ “Thieves,” should do so by the simple movement 


of a handle, or the depression of a button; any- 
thing involving several operations would be quite 
inadmissible, but the simple movement of a 


handle could be accomplished by any person, no 


matter how nervous. sees 

The problem, then, is to devise an apparatus 
which, by the simple movement of a handle, shall 
signal the nature of the help required, the locality 
of the place where assistance is required, and 
such that this shall be done as cheaply as 
possible. : 

In the Autokinetic Telegraph but two wires are 
employed for almost any number of houses, as by 
a most ingenious arrangement, if the handle or 
button at any house on the circuit is moved 
whilst a signal is being transmitted from any 
other house on the same circuit, the signal is not 
transmitted until the first signal is completed. 
The movement of the handle, in fact, sets the 
apparatus, which is let off, on, and by the 
cessation of the current sent by the first signal. 

The way in which this is accomplished cannot 
be fully explained without the help of a large 
number of diagrams ; but the following will explain 
the general principle of the arrangement. 

The apparatus may be divided into three parts— 
à ‘The Transmitter,” and ‘“ The 

witch.” - | 


Each circuit (of two wires) has one receiver 
fixed at the terminal station to which the alarm | 


| want of space prevents us from giving. 


_is to be transmitted, and a transmitter and switch- 


handle at each house from which it is required 
that an alarm signal can be transmitted. 

The transmitter is a clock-work apparatus, on 
the axle of one of the wheels of which are fixed 
discs with their circumferences notched. A small 
lever presses against the circumferences of each 
of these discs, and lifts or drops into the notches 
as the discs rotate, thereby making a series of 
contacts of long or short duration according as 
the notches are set close together or are far apart. 
By arranging these notches, it is evident that the 
rotation of the discs can be made to constantly 


transmit any required signals. 


The clock-work which rotates these discs is set 
free by the action of an electro-magnet. 

The switch-handle which is moved by the 
person sending an alarm signal is provided with 
one or more contact studs corresponding to the 
discs on the transmitter. When the switch- 
handle is moved to one of the contacts against 


which “ Fire” is marked, for example, the disc 


corresponding to that contact on rotating trans- 
mits the signal + - — + or F, followed by the 
number of the house - - — — — or 2, for 
example, the notches in that disc being cut to 
transmit those signals. : | 

The battery for sending the signals is placed 
at the receiving station, and when the switch at 


-any station is moved, it is put in circuit to earth 


through the switch and one of the discs. In 
circuit with the battery is the receiving instru- 
ment, which is an ordinary Morse writer, the 
clock-work of which is set in motion by the 
action of the current. ; 

In the case to which the switch-handle is fixed, 
there is an electro-magnet which holds the handle 
against the contact to which it is moved, so long 
as the signal from that house has not been trans- 
mitted or completely finished. 

By means of the second wire, when the signal 


has been completed, the electro-magnet of the 


switch ceases to hold the handle of the latter, and 
it returns to its normal position, thereby indicating 
that the signal has been completed. This return 
movement of the handle also restores the whole 
transmitting arrangement to its normal condition, 
and sets off the transmitter of the next station 
which may have moved its switch-handle. 

The apparatus may appear complicated from 
the description, but there is really but very little 
mechanism about it, and that of a very simple 
character. 

Fig. 1 represents the Transmitter. 3 

Fig. 2 the Receiver. The barrel, with three 
springs pressing against it, shown on the latter, is 
a commutator for first putting the current from the 
battery through an alarm-bell, and then through 
the Morse-magnet after the bell has rung a short 
time. 

Fig. 3 shows a Switch-handle with two contacts. 

The inventor of the Autokinetic Telegraph 
suggests that pillar-boxes containing switch- 
handles similar to Fig. 4, should be placed at 
different points in streets, so that a policeman can 
summon assistance, if required. 

Several other suggestions and modifications of 
the apparatus are made by the inventor, which 
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A NEW FORM OF GALVANIC BATTERY. 


THE positive electrode of this cell consists of 
a hollow split cylinder of zinc, enclosed in a 
vitreous clay chamber, perforated by numerous 
small holes. The zinc plate is supported by a 
cork cap which fits into the mouth of the 
chamber, and prevents evaporation of the exciting 
solution. A narrow pipe acts as a vent for the 
escape of gas. The negative electrode con- 
sists of a carbon plate platinised; and the whole 
space between the perforated chamber and the 
outer walls of the cell is closely packed with 


mixed lumps of platinised carbon and man- 


ganese dioxide. ‘The exciting liquid is a saturated 


solution of the crystallised form of ammonium. 


chloride. The poles of the cell are, of course, 
fitted with suitable terminals. A coating of wax- 


- cement is run in to seal the mouth of the cell. 


This cell is advantageous in several ways over 
the older forms of manganese batteries. In the 
latter a porous clay chamber (as in Leclanché’s) 
or a canvas cloth (as in Grenet’s) is employed to 
separate the two electrodes, and a great increase 
of internal resistance is the result, in consequence 
of the formation of insoluble oxy-salts of zinc in 
and upon the porous diaphragm. Moreover, the 
gradual accumulation of these salts of zinc often 
bursts or disintegrates the porous separator. 
These defects are obviated in the new battery by 
the use of the perforated vitreous cylinder. In 
the new cell, moreover, the negative electrode 
being placed outside the inner chamber instead of 
inside, and surrounded by the carbon and 
manganese lumps, a much greater depolarising 
mass is presented to the zinc, while the resistance 
of the negative electrode is diminished. The zinc 
being cast hollow, offers a much larger surface to 
the exciting liquid than the old solid cylindrical 
form, and consequently a larger quantity of 
electricity is generated. Its hollow form also 
permits of its being brought close to the inner 
surface of the perforated cell, thus diminishing 
the internal resistance of the battery. 

Further, the platinum not only increases the 
depolarising effect of the carbon, but also the 
electro-motive force of the element. 

The electro-motive force of this cell is about 1°6 
volts as compared with a Clark’s standard element, 
which is 1°457 volts. Its internal resistance is 
about 0°5 ohms. The electro-motive force of a 
Daniell cell is about 1°r volts; and that of a 
Leclanché is about 1°5 volts; but owing perhaps 
to its polarising nature the results given for this 
cell vary considerably. As regards polarisation 
the new cell falls 1 per cent in electro-motive 
force after being connected through 100 ohms 
resistance for one minute, whereas the Leclanché 
falls 2} per cent. After five minutes through 100 
ohms, the new cell falls 2.per cent., whereas the 
Leclanché falls 5 per cent.; and after ten min utes’ 
working through the same resistance, it has still 
fallen only 2 per cent., while the Leclanché has 
fallen 10 per cent., and goes on falling beyond t hat 
time, whereas the new battery remains constan t. 

The Daniell is acknowledged to be the most 
constant working battery; but its comparatively 
ow electro-motive force and the amount of atien. 


tion it requires are against its employment in 
many cases. Manganese batteries, from the little 
attention they require, are much to be preferred. 
They are especially useful in working bells or local 
telegraphs, where their operation is of an inter- 
mittent nature; but when kept constantly at work, 
the objection to them is that they lose power, from 
their excessive polarisation. This polarisation, 
as above stated, is much reduced in the new bat- 


tery. 


Experiments made in the Cavendish Laboratory 
at Cambridge, under Professor Clerk Maxwell's 
superintendence, show that the electro-motive 
force of this new cell continues constant when 
worked through some resistance little different 
from 100 ohms. Under that there is a slight per- 
centage of fall, and over that there is a slighter 
percentage of rise in its value. (See Nature for 
October 28th, 1875.) | 

The new battery, which has recently been 
patented, has already tound considerable favour. 


|! 


ON WHEATSTONE’S INSTRUMENTS FOR 
ELECTRICAL MEASUREMENT 


Up to the year 1833—.¢., for the first thirty years 
of his life, Sir Charles Wheatstone devoted 
himself more especially to the study of the Theory 
of Sound, and to the improvement of Musical 
Instruments. From the year 1834, when he was 
appointed Professor of Experimental Philosophy 
at King’s College, he turned his attention to the 
subject of Light and to Electricity, and their 
applications. The subject of Light has been 
omitted from this course of lectures, not because 
his investigations in that subject were less 
interesting or less important, but because in 
three lectures it is quite impossible to deal 
adequately with the wide tange of subjects in 
which he has greatly extended our knowledge. 
We have to-day to consider the very important 
electrical work done by him, principally between 
the years 1833 and 1843, work which has formed 
the foundation for all electrical measurement, and 
which has made the Electric Telegraph possible, 
and so supplied what we are now accustomed to 
regard as necessary to the progress of civilisation. 
In the year 1834, Sir Charles Wheatstone 
conceived the very happy idea of making use of a 
revolving mirror to determine the velocity and 


. the duration of the spark from a Leyden battery. 
The method of causing.a mirror to rotate rapidly 


has borne very important fruit, for by means of it 
Foucault and Cornu have separately determined 
the velocity of light. It has also been applied by 
them to determine the fact that the velocity of 
light in water is less than its velocity in air—a 
fact which is in accordance with the wave-theory 
but which is directly opposed to the corpuscular 
theory of light. 

Hence, we must reckon among the results of 
Sir Charles Wheatstone’s work the distinct proof 


*Abstract of one of a series of three Lectures on Wheatstone’s 
discoveries and inventjons, delivered by Prof. W, G. Adams, at 


| the Royal Institution (May 23—] une 6, 1876). 
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that light does not consist of solid particles shot 
out from a white hot body. — 

In attempting to give you an idea of some of 
the most important of Sir Charles Wheatstone’s 
work—his methods of electrical measurement—I 
have set to myself a difficult task; and, first of all, 
as we were very well told by the able lecturer on 
Friday evening, in dealing with measurements, 
we have entirely to get rid of that disturbing 
element ‘ Wonder ”’; so that we can no longer 
appeal to that to help us in rivetting the attention, 
unless indeed (knowing how liable he is to fail) 
we ‘ wonder ” at the accuracy to which man can 


attain, and are.struck with the agreement between 


the laws of Nature and the results of man’s 
investigation of them. 

We are to-day concerned with that broad, 
general principle, so ably oe by the 
lecturer on Friday evening—the principle of 
Conservation of Energy.” 

We have to deal with energy in the form of 
Capital—z.e., energy stored up for use when it is 
required, such as the energy stored up in a 
charged electrical machine, or the energy stored 
up in a galvanic battery. We have also to deal 
with energy in the form of Labour—.e¢., work or 
heat, as in the electric spark, or in the resistance 
overcome by an electric current flowing from the 
_ reservoir or source of electricity, in which it is 
stored up. Energy in the form of capital is 
sometimes termed potential energy, and is 
estimated by the work which it is capable of 
doing; thus, a galvanic battery has potential 
energy, and a reservoir of water has potential 
energy, which is changed into work done by the 
current of electricity or of water as soon as a 
way is opened forthe current. 

If, for instance, we place a syphon in our 
reservoir, and fill the syphon, we open a path for 
the water to flow to a lower level, and the water 
flows down. The difference between the potential 
energy which it had at the higher level and at 
the lower is converted into work, which may be 
shown by causing it to turn a water-wheel, which 


will give us some measure of the current. When 


at the lower level, it is not capable of doing so 


much work as it was capable of doing before it | 


fell, and the amount of work which it can do will 
depend on the height of the reservoir above the 
lower level. In this case, we see that difference of 
potential energy means difference of level, and we 
can only get a flow of water from a higher to a 
lower level. Wesee that the flow of water from one 
point to another depends upon the difference of 
of potential between the two points. The total 
amount of work which any body of water is 
capable of doing depends upon its height above 
the level of the sea, and it does that amount of 
work in flowing down, either in overcoming 
resistance or in producing motion in itself or in 
other bodies. When it reaches the dead level of 
the ocean, its power of doing work is gone. 

Now, we shall see that there is a very exact 
analogy between currents of water flowing from a 
higher to a lower level, under the action of the 


attraction of the earth (the force of gravity), and | 


currents of electricity flowing from a higher to a 
lower potential; the analogy is so close, that we 
may use the word “level” figuratively in place 


to the other. 


of electric potential. It is by means of this 
analogy that I hope to make clear to you one of. 
the most important parts of Sir Charles Wheat- 
stone’s work. 

When water flows in a straight channel from 
one level to another, the resistance it encounters 


will depend on the horizontal distance between 


the two ends of the channel. When it falls 
vertically, the bed of the channel offers no 
resistance, for the water falls freely; but when 
the channel is on an incline, the resistance 
increases as the bottom gets farther and farther 
away from the vertical line through the upper 
end. And as this resistance increases, the 
current diminishes, for the strength of. current 
will depend upon the slope. Now, according to 
Ohm’s law for electric currents, the same relation- 
holds true. For a given electro-motive force— 
t.€., a given difference of level—if we represent 
the resistance by the length of a horizontal line, 
the strength of current will be represented by the 
Slope of the incline. : | 
Let us examine a little further the meaning 
of difference of level with regard to electricity. 
According to the contact theory of electricity, 
different substances are at different levels with. 
regard to electricity, and this difference is shown 
by a current from one to the other when they are 
connected by a suitable channel. Again, when 
two metals are soldered together at one end, and 
their other ends are joined by a wire, the 
application of heat to the soldered junction causes 


a difference of potential, and there is a current 


which circulates through the wire from one metal 
Again, the two metals at the two 
ends of any electric battery are at a different 
level, so that the electro-motive force of a battery 
will be different according as we use different 
metals ; thus, with zinc and copper, we get one 
value, while with zinc and platinum we get a 
much higher value. We may say that the level 
of copper lies between the levels of platinum and 
of zinc, and may arrange the metals at their 
proper relative levels by the currents which can 
be produced in a wire of the same constant 
In the flowing down of an electric current from 
a higher to a lower level, work is done; and, as in 
the water-wheel, the deflection of the magnetic 
needle round which a current passes may be 
regarded as the index of the strength of current. 
In the case of the galvanic battery, if we open 
a path for the electricity by joining the two ends . 
of the battery by a conductor, we have a 
difference of level with regard to electricity at the 
two ends, and a current flows from the higher to 
the lower level. | 
As in the case of water, the velocity or strength 
of current will depend on the resistance in its 
path, and, like a narrow channel, a thin wire 
offers greater resistance than a thick one. Ohm 
has given us the law, and Wheatstone has given 
us the instruments with which to measure the 
differences of potential or the electro-motive force 
of a battery, and the resistance of any conductor 
and the relation of these quantities to the current. 
We can conveniently represent Ohm’s law 
geometrically, and this method of representation 
will enable me to explain one of Wheatstone’s 
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methods ‘of comparing electro-motive forces of 


batteries by means of the rheostat. 

In most of his researches Sir Charles Wheat- 
stone employed. a modified form of Daniell’s 
battery, using a liquid zinc amalgam in place of 
zinc in sulphuric acid for the negative pole. 

Not only does the rheostat afford a means of 
determining the electro-motive force of a battery, 
but also of determining the resistance of a 
conducting wire. 

This is done by first placing the wire to be 
measured in the circuit with a battery and 
galvanometer, and noting the. deflection of the 
needle of the galvanometer; then, removing the 
wire, an additional equal resistance is added by 
increasing the length of rheostat wire in the 
circuit, until the deflection is the same as at first. 


The added resistance is then equal to the 


resistance of the wire to be measured. 
In comparing currents of different strengths 
by means of the deflections of a galvanometer- 
“needle, it becomes necessary to know the 
relation between the current and the deflection 
which it produces. Ifa current of given strength 
produce a given deflection, it is necessary to find 
what deflection corresponds to a current of half 
the strength. | 
= Sir Charles Wheatstone proposed a simple 
method of determining the value of the deflections 
of the needle of a galvanometer. 

According to the theory of Ohm, when a current 
of electricity is divided so as to pass through two 
channels, the strength of current flowing in each 
channel will be inversely as the resistance of the 
channel. | 

We may illustrate it by the flow of water from 
one level to another by two separate channels ; 
the rate of the current will be greatest along the 
shortest path—1.e., where the degree of slope is 
greatest. 
edge is greater than in a diagonal direction on the 
sloping surface, and the greatest current would 

in the former direction. | 

The plan adopted by Sir Charles Wheatstone 
was this :—He first passed a current through a 
galvanometer, and, according to Ohm’s law, the 

| E 


strength of current = (7 being the resist- 
| R + 7 

ance of the galvanometer, and R all the other 

resistances). Now, divert part of the current 

froin the galvanometer, by connecting the galvano- 

_ meter-poles by a wire whose resistance 7 is equal 


to that of the galvanometer, the strength of the 


If now an 


principal current will now be 
| + 37 
additional resistance equal to 37 2 added to the 
E 
circuit, the current will be or — 
| R R+7 
the same as at first. Now, only half of this 
current flows through the galvanometer, so that 
the deflection of the galvanometer in the second 
case.will indicate a current of half the strength of 
the first current. 
The most important of the electrical instruments 
with which Sir Charles Wheatstone has supplied 
us is the Wheatstone Bridge or Wheatstone 


Thus, in a desk the slope down the | 


Balance, for comparing directly the electrical 
resistance of two conductors of electricity. Its 
principle may be illustrated experimentally by 
means of the flow of water from a higher to a 
lower level. 

Thus, let us take two equal glass tubes A, C, 
diverging downwards from a reservoir of water, 
and terminating in bulbs, E, F, from the upper 
part of which, again, there descend, convergently, 
two similar and equal tubes B, D, to another vessel. 
A straight tube also connects the bulbs E and F. 
When water is admitted at the top, it flows through 
the tubes A and C, and fills the bulbs E and F; 
then it flows by the tubes B and D to the lower 
vessel. When the bulbs E and F are on different 
levels, a portion of the water will flow from the 
higher to the lower of these bulbs, through the 
tube E F, joining them. If E be higher than F, 
then. water will flow from E to F, 2.¢., from the 


higher to the lower level; but when E and F are 


on the same level, then the currents will continue 
to flow along A, B, C, and D, but no current will 
flow from E to F, or the reverse. 

Now, if we regard the flow of electricity instead 
of water, we have four resistances in place of the 
four tubes A, B, C, and D, and at the points E 
and F the galvanometer-poles are attached, and 
the battery-poles are attached at the points where 
the wires diverge and meet again. ~ 

When the resistances of A, B, C, and D are so 
related that the ratio of A to Bis equal to the 
ratio of C to D, then the points E and F are at 
the same level or the same potential with regard 
to electricity, and no current flows through the 
galvanometer from E to F. | . | 

Now, the object in this case is attained when 
no current flows through the galvanometer, and 
this may be attained by altering one or more of 
the resistances. If three of the resistances are | 
known, then the fourth resistance will be deter- 
mined; or if two of the resistances are known, the 
ratio of the other two resistances is determined. 

[The lecturer further explained the Wheatstone’s 
Bridge of the ordinary form for small resistances, 
and compared the resistances of two wires by 
means of it. He also shewed how to measure 
high resistances by measuring the resistance of 
selenium by means of a set of resistance coils, and 
concluded by shewing the diminution produced in 
the electrical resistance of selenium by exposure 
to light, and the use which may be made of this 
remarkable property for comparing or measuring ~ 
the intensity of light from various sources. ] 


THE PNEUMATIC SYSTEM IN BERLIN. 


THE system in course of organisation in Berlin 
for pneumatic transmission of letters or telegrams 
is (according to Hamburger Nachrichten) rapidly 
progressing, and is expected to be ready for use 
in October. The technical arrangements have 
been under charge of M. v. Felbinger, who directed 
similar work in Vienna. The pipe-laying through 
the streets, which is in the form of two large rings 
and various branches, is now completed; and the 
setting up of air-reservoirs, and steam-engines to 
work the air-pumps, is nearly so. The two rings, 
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on this and the other side of the Spree, into which 
Berlin is divided for the pneumatic system, are 
connected by a double line (of pipe) between the 
Central Telegraph Office (on this side of the 
Spree) and the Exchange (on the other side). The 
letters or telegrams can be driven through both 
rings partly by air-pressure, partly by rarefaction, 
in half an hour (inclusive of the operations in 
transmission). As, in most cases, the dispatches 
have to traverse only one ring, or less, the 
pneumatic sending of a message requires, as a 
rule, hardly a quarter of an hour. Each of the 
two rings has two engine-houses at suitable 
distances apart. By steam-power the reservoirs 
there and at neighbouring stations are filled with 
either compressed or rarefied air, according to 
the mode of transmission. The arrangement is 


such that in any portion of tube the cases may » 


be sent in one direction or the other (by compres- 
sion or rarefaction). At first, however, this to 
and fro transmission will not occur in the peri- 
pheries of the system; but the dispatches will be 
all in one direction—the right; so that a letter 
which has to go to a neighbouring station on the 
left, will have to traverse nearly the whole ring, 
whereas a letter which has to go to the opposite 
and most distant part of the ring is sent through 
_ only half of the ring. Only in the branch-tubes, 
which extend from the periphery of the ring to 
the most distant parts of the city, and also in the 
tubes Connecting the two rings, is the mode of 
dispatch in either direction (by compression or 
rarefaction). Along with the subterranean tubes 
run telegraph wires, by which each station can 
announce to the others the departure or arrival of 
messages. There are altogether fifteen stations, 
tweive of which are within the two rings, and 
three beyond. 


Soles, 


From the twenty-second Report of the Post- 
master-General, just published, it appears that 
the actual net earnings of the telegraph service 
for 1875 amounted to £153,600. The total 
revenue in the year ending 31st March was 
£1,623,838, as against £971,217 in 1871. Nearly 
‘1,650,000 more messages were dealt with in 1875 
than in 1874. The number of post-offices open 
for the transaction of telegraph business at the 
end of the year (1875) was 3,730, or 31 more than 
the number open at the end of 1874. This is a 
small increase compared with some former years, 
but the system had already been extended to 
nearly every place where the revenue could be 
expected to meet the expense involved. Of the 
31 new offices, most were opened at the request 
of the inhabitants of the district, who guaranteed 
the Department against actual loss. In addition 
to the 3,730 post-offices, 1,872 railway stations 
were opened for the transaction of public tele- 
graph business. Though the additional mileage 


| connected to the two rails. 


of wire was small, yet improved apparatus and 
methods of working effected greater expedition 
with the increased number of messages than in 
previous years. The revenue from rentals of 
private wires, though showing a less increase 
than in former years, was at the rate of upwards 
of £56,000 a-year. 


The Council of the Institution of Civil En- 
gineers has just published a list of forty-seven 
subjects, on which communications are invited, 
certain premia being also offered. We note that 
one of the subjects is—“ On Recent Progress in 
Telegraphy, including a Notice of the Theoretical 
and Practical Order on which that Progress has 
been based; with some account of the improve- 


ments in the construction of land and sea lines, 


and in the working instruments.” 


An excellent portrait of Sir William Thomson, 
with a sketch of the life of that eminent physicist, 


appears in our contemporary, Nature, for Septem- 
ber 7. | 


In a laboratory for the study of plant physiology 
at Vienna, M. Velten has recently made experi- 
ments ‘on the action of current electricity on the 
motion of protoplasm, on living and dead cell- 
contents, and on material particles generally.” 
He has observed that strong induction-currents 
sent through an aggregate of cells, or a single 
cell, set the contents in rotation, which closely 
resembles the vital motion of circulation, gliding 
&c.; both following the same laws. Induction 
and constant currents produce, in the starch- 
granules and other particles enclosed in cells, 
rotations about. their own axes, which are 
quite similar to those observed in chlorophyll 
granules in living cells of chara. In both cases 
the granules can be also made to perform the 
greater rotation. The hypothesis deduced from 
from these experiments is, that the cause of 
protoplasmic motions is to be sought in electric 
currents produced by the living cell-contents 
themselves. | 


A new railroad signal has been in use on the 
Boston, Lowell, and Nashua Railroad, for a short 
time past, which appears to solve the problem of 
making the rails serve as conducting wires in an 
electrical circuit governing the signal mechanism. 
It is described and figured in the Screntific American 
(29th July); is simple, and said to be very effective. 
A single cell Callaud battery is connected to 
the two rails at one end of a given section of the 
line, say two miles in length (each section being 
insulated from adjoining sections). At the other 
end the signal has an electro-magnet similarly 
When the circuit is — 
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closed, as is normally the case, the magnet is 
excited and the signal controlled thereby so as to 
show “line clear.” When, however, a train runs 
on the section, the circuit is completed by the 
wheels and axles, and the current returns to the 
battery by the shorter course opened to it, instead 
of passing through the signals. The magnet 
ceases to attract, and the signal by mechanical 
means is at once turned to “danger.” The device 
may be applied over an entire line, and will 
indicate the condition of every section thereof to 
the train about entering the same. It is found to 
be operative in all weathers, and there is no 
drawing off of the current of the earth under the 
_ rails. The single Callaud cell will last for 158 
days. at 


Dr. Robert Newman, of New York, lately intro- 
duced to the State Medical Society a new element, 
consisting of zinc and gold upon lead. It was 
maintained that batteries containing elements 
made in that manner possessed 25 per cent. more 
force than either the Dawson, the Byrne, or the 
Bunsen battery. The doctor did not exhibit a battery, 
but presented four pairs of elements, simply for 
the purpose of showing the initial force of each. 
A battery constructed upon this plan would cost 
thirty-five dollars. | 


A very rare kind of lightning flash was lately 
seen at Paris. It is designated by M. Planté the 
éclair en chapelet, or “ chaplet flash,” being like a 
string of brilliant beads arranged along a luminous 
thread. The phenomenon is a consequence of the 
flow of the electric fluid through a ponderable 
medium, and is quite analogous to the row of 
incandescent globules presented by a wire that is 
being fused by a voltaic current, and to the 
swellings and nodes of a flowing liquid vein. It 
is a transition form of lightning between the 
straight or curved-line flashes and the globular 
form. 


A curious electrical effect was observed by M. 
Trécul during a thunderstorm on the 18th ult. 
He was writing at his open window at the time. 
When the thunder seemed nearest, some small 
luminous columns descended on the paper; one 
was about 2 metres long, and o°15 metres wide at 
the widest part. Obtuse at the further end, they 
gradually thinned to 3 or 4 centimetres at the 
surface of the table. Their appearance was that 
of inflamed gas with ill-defined contour; their 
general colour, not intense, was yellow, slightly 
reddish, but at the paper surface the tints were 
more lively. In being extinguished, they left the 


paper with a slight noise (or bruissement, the first | 


syllables of which word, M. Trécul says, some- 
what imitate the sound). 


In a new contrivance by M. Bourbouze, the 
movement of a pendulum is maintained by means 
of a magnet fixed to the upper part and moving in 
a rectangular bobbin with two wires (like that of 
a galvanometer) ; currents being sent alternately 
in opposite directions through the wires. A 
figure of the apparatus will be found in Comptes 
Rendus of 21st August. 


According to the official Report for 1875 


(recently published), of the German Post and 


Telegraph system, the entire length of telegraph 
lines in the ‘Reich’ (excluding Bavaria and 
Wurtemberg) was 132,000 kilometres. (The 
extent of country is estimated at 445,261°47 
square kilometres ; and the population 35,851,474.) _ 
The number of telegraph offices, including railway 
telegraph stations, 4,338; apparatus, 4,477; 
personnel, 4,610. The entire number of telegrams 
handed in was 9,003,379, of which 1,169,652 were 
for foreign parts. The entire income was. 
10,258,529 marks; the expenditure, 15,958,543 
marks. July was the month in which most 
telegrams were sent (869,085); February, the 
fewest (581,799). Comparing with the previous 
year, it is found that the telegraph net-work has 
been increased by 11,230 kilometres; the offices, 
422; apparatus, 571; personnel, 44. The number 


of inland telegrams increased by 172,115; foreign, 
_ 21,972. The receipts were increased by 561,002 


marks ; the expenditure by 333,670 marks. 


In New York, one day recently, a rotten tele- 
graph-pole at a street-corner fell, and killed Mrs. | 
Ann Maguire, who was passing at the moment. 
At the inquest, the responsibility for the accident 
seems to have been placed on the city, while the 
pole was said to have belonged to the Manhattan 
Telegraph Company. Several other dangerous 
poles have since been removed; and the Board 
of Aldermen now require the ownership of every 
telegraph-pole in the city to be distinctly painted 
thereon. 


The Bahia Rio de Janeiro section of the 
Western and Brazilian Telegraph Company’s 
cable was interrupted to the 2oth ult., and intima- 
tion has been received of an interruption on the 
Rio Grande do Sub-Monte Video section. _ 


The American District Telegraph system ap- 
pears to have become highly popular in San 
Francisco. By turning a small crank on a box 
fixed to the wall of your room or office, you 
summon promptly to your aid a well-trained 
telegraph-boy, who will do service as required, 
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Turning the crank to “Fire,” you cause the 
number of the house to be at once telegraphed 
to the fireepatrol. Similarly, a policeman may be 
called. There are now 500 of these automatic 


boxes in San Francisco, and arrangements are | 


being made for establishing the system in several 
other large towns in the Western States. 


A telegram may now be sent from Balta Sound, 
the extreme point in Shetland, to Jersey, for one 
shilling. 

The “ Papyrograph” of M. Zuccato ‘offers con- 
_ siderable facilities in the printing of drawings or 
-manuscripts, which is done by means of an ordi- 
nary office copying-press. As many as 500 copies, 
it is stated, can be produced from a single sheet 
_ of Papyrographic paper with one inking, at a cost 
of 2d. or 3d. | 


The following are notes of traffic receipts :— 

At a meeting of the Great Northern Telegraph 
Company in Copenhagen, on 26th August, the 
increase of half a million francs in the receipts 
since January, as compared with the correspond- 
ing part of last year, was stated to be due to the 
increased traffic between Europe and Japan and 
China, by way of the Company’s route vid 
Wludiwostock. A convention with Russia was 
sanctioned, furnishing the Company on easy 
terms with £500,000, to duplicate the lines on 
that route. 

Western and Brazilian Telegraph Company, 
for August, £7,469, against {£9,294 in the corres- 
ponding month of last year. | 

Direct United States Cable Company, at 3s. 
per word, for week ending 2nd September, £3,300; 
gth September, £3,700. | 

West Coast of America Telegraph Company, for 
four weeks ending 3rd June, 1876 (at 40d. per 
dollar), £2,791. 

Cuba Submarine Telegraph Company, for 
August, 2,547 messages, estimated to produce 
£2,300, against 2,279 messages, producing £2,185, 
in corresponding month of last year. The 
traffic receipts for June, estimated at £2,600, 
realised £2,511. | | 

Great Northern Telegraph Company, for 
August, 503,778 francs (against 386,681 francs 
last year). Total, 1st January to 31st August, 
this year, 3,213,673 francs (against 2,732,771 
francs last year). 

The average time in transit between London 
and India of all outward messages of the Indo- 
Evropean Telegraph Company, v:d Teheran, was, 
for the weeks ending August 4th, 11th, 18th, and 
a5th, 68, 42, 39, and 41 minutes severally, 


within limits, on the radius of the sphere. 


Electrical Science in. Foreign Journals, 


POGGEXDORFF’S ANNALEN DER PHYSIK UND CHEMIE. 
! No. 6: 1876 (25TH JUNE). 

On tie Laws of Passage of Electricity through Gases 
(concluded). By M. WIEDEMANN. 

This important paper (in Nos. 5 and 6) describes 

continued. researches. We give briefly some of 


the results. Connecting one of the electrodes of 
the discharge apparatus to the positive electrode 


of the machine, and the other to earth, M. 


Wiedemann got fewer discharges than in the 
converse case; and this occurs when, in the two 
cases, exactly equal quantities of electricity, in 


equal times, are transferred between the elec- 
Where the discharge is enclosed, the 


trodes. 
quantity of electricity required for it is, within 
certain limits (where the reciprocal action of 
electricities on the electrodes may be neglected), 
independent of the length of the tube between the 
electrodes; it also varies very little, within cer- 


tain limits (where the reaction of electricity accu- . 


mulated on the inner surface of the tube may be 


neglected), with increase of section of the tube; 


in spherical enclosures, it depends but little, 
With 


equal pressure and intensity of current, the dis- 


charge intervals are greater in air than in hydrogen. — 


Again,with capillary tubes, and increasing pressure, 


the elevation of temperature in the tubes through | 


each individual discharge increases at first in less 
ratio than the increase of the pressure, up to the 
pressure at which the relative maximum of the 
discharge interval occurs; with higher pressure, 
it increases much more quickly than before, but 
nearly proportionally to the increase of pressure. 


_ Other conditions equal, the heating of each sec- 


tion of a shorter or longer capillary tube is nearly 
the same. Tubes of different inner, but the same 
outer, diameter, receive in equal times, through 
the discharge,. nearly equal quantities of heat. 
When the capillary tube or glass sheaths of the 
electrodes were heated slightly, the number of 
discharges was little affected; but with strong 
heatingitincreased considerably. M. Wiedemann 
also describes observations on the electroscopic 
charge of the capillary tube, and the effect of 
interrupting the circuit by a small interval of air. 
He then discusses the nature of the passage of 
electricity through gases. The original impulse 
is from the electrode, and tlie electrified quantity 
of gas next it moves in the direction of the 
quickest decrease of tension with a velocity pro- 
portional to the force previously pressing the gas 
on the electrode. In pure gas-discharge, the gas 
molecuies do not fly from one electrode to the 
other. The case is similar to that of a row of sus- 
pended elastic balls; of which an end one is driven 
against its neighbour. The author next takes 
up certain points connected with the discharge 
—viz., the unequal expansion of the positive and 
the negative discharge, the place at which the vis 
viva in the moved masses ultimately appears as 
heat, the dark space at the negative electrode, 
and the stratification of the light. 
siders the principal of Hittorf’s observations, with 


He then con- - 
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an inductorium used instead of the electri 
machine. | ; 


On the Constants of Dielectricity of Liquids (second 


paper). By M. SILow. 


HE formerly gave the results obtained with the 
electrometer method; he here gives those ob- 
tained with the condenser method. In the fol- 
lowing table the square roots of the constants by 
the two methods are shown, and the third column 
gives the refractive indices for infinite wave- 
lengths :— | | 


ÿ D ÿ D |Refr.Ind. 

1st Meth.|and Meth. for À = co 
Oil of Turpentine......| 1°473 | 1°468 | 1°461 
Benzol ..... 1°483 1°482 
Petroleum 1°439 1°422 
Petroleum IT............| 1°428 _ 1°43I 


On Anomalous Data of the Gold Leaf Electroscope. 
By M. BEETz. 3 


THE cases considered are these:—r1. A shellac 
rod, rubbed with catskin, is brought near the 
electroscope; the leaves diverge, and continue to 
do so after removal of the rod (if it have been held 
near for a few seconds), with positive electricity. 
The leaves now fall slowly together. If, while 
the divergence continues, the knob be touched a 
moment with a conductor, the leaves fall suddenly 
together, but they gradually open out again, and 
with negative electricity. This is explained by 
the — E of the leaves having, on approach of the 
negative rod, streamed out on the inner glass 
surface. 2. Touch the knob with the rod, then 
remove; the leaves diverge with positive elec- 
tricity. The divergence remains after touching 
_ the knob with the hand. 
and on touching again with the hand, is renewed, 
so that the electroscope recovers but difficultly 
its wholly unelectric condition. This, too, is due 
to a flow of — E out over the glass. These 
phenomena show the unsuitability of glass for 
electroscopes. Where it is used, there should be 
a tinfoil coat on the outer side of the vessel 
connecting the brass neck with the stand. M. 
Beetz makes an electroscope, in which the case is 
a horizontal brass tube (12 centimetres diameter 
and 8 centimetres long) supported on metallic 
feet. It is closed by vertical glass plates parallel 
to the plane in which the aluminium leaves 
diverge. It is very reliable. 


CARL’S REPERTORIUM FUR EXPERIMENTAL PHYSIK. 
XII. BAND. 4 HEFT. 


Electrical Dust Figures in Space. 
MEL. 


A BRAss rod pointed at one end, and with a ball 
at the other, is laid horizontally on an ebonite 
‘plate supported on wood; receives sparks from 
an electric machine; is discharged by touching 
and removed; and the plate is then sprinkled 
with a fine powder. The author gives drawings 
of the negative and positive figures obtained. 
Conceive these turned about their axes, and we 


By M. Lom- 


It decreases very slowly, 


have the electrical dust figures in space, of which 
the ordinary Lichtenberg figures are merely sec- 
tions. M. Lommel fixed the brass rod in a 
certain position, and moved the ebonite plate up 
and down under it, taking figures in each position. 
He also used an ebonite plate with an aperture, 
allowing the brass-rod to pass through it. He 
shows how the various figures are related to the 
original two. The cause of the Lichtenberg 
figures is to be sought (he thinks) in a peculiar 
state of motion of the air about the conducting 
nr and this is simply imaged on the ebonite 


Physical Investigation of the Gramme Dynamo- 
Electrical Machine. By M. HAGENBACH, of 
Basel. 


THE experiments show that the strength of 
current increases nearly proportionally to the 
velocity of rotation. With small strength of cur- 
rent, the electro-motive force increases with the © 
increase of the strength. When, however, the — 
current reached such strength as to develop 80 
cub. cm. of oxy-hydrogen gas in a minute (at 
o° and 760 mm.), the electro-motive force did not 
sensibly increase with increased strength of cur- 
rent, evidently because the weak current already 
sufficed to produce complete magnetisation. Fur- 
ther, with equal strengths of current, the electro- 
motive force increases nearly proportionally to 
to the number of rotations. M. Hagenbach’s 
experiments on light production confirm Tresca’s 


“result, that the light can be had more cheaply 


from the large machines. ‘The work done in pro- 
duction of the light of one Carcel lamp was 1°r 
kilogrammetre. The machine was driven by a 
Schmidt water-motor, and the hourly expense was 
3fr. 4oc. The author considers its use in public 
lectures for projection of photographs, micro- | 
scopic preparations, spectra, &c., preferable to 
to that of the battery, both for convenience and 
cheapness. | | 


Monthly Mean of Magnetic Observations at the 
Central Physical Observatory in St. Petersburg in 
1872 and 1873. | 


PROGRAMM DER SOPHIEN-REAL-SCHULE ZU BERLIN. 
EASTER, 1876. 
Passage of Electricity through Gases. By M. 
OBERBECK. 


THE author inserted in the circuit of an induction 
current a variable spark-interval, a strong resist- 
ance in form of a tube with blue vitriol solution, 
which could be shortened or lengthened, and a 
galvanometer ; and observed each time how much 
the liquid resistance had to be changed, in order 
after determinate change of the spark-interval to 
obtain the same deflection of the galvanometer. 
The spark-path was enclosed in a glass sphere in 
which the gas and the pressure could be varied. 
The conclusions arrived at are briefly these :—1. 
Gases conduct electricity, in the glowing state, 
like metallic conductors. The induction spark is 
a suitable means for the comparative experiments. 
2. The conductivities of gases at ordinary pres- 
sure are not inconsiderably different from each 
other. Perhaps this difference may be attributed 


| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
GAR 


SEPTEMBER 15, 1276] 


THE TELEGRAPHIC JOURNAL 


251 


to differences of temperature of the spark-interval 
in the separate gases. 3. With decreasing pres- 
sure, the conductivity of gases increases very 
considerably. At small pressure, the gases differ 
very little from each other. 4. With less strength 
of the current there is a decrease of the conduc- 
tivity, probably due to the less temperature of the 
gas. 5. The conductivities of gases for electricity 
and heat stand in no close relation to each other. 
6. The values found for the specific resistances 
investigated are to be distinguished from the 
resistances at the beginning of the discharge, 
which have before been investigated by ôther 
physicists. 


ON ELECTRICAL TRANSMISSIONS 
| THROUGH THE GROUND. 


THE idea of electrical transmissions without con- 
ducting wires is not new, any more than working 
electrical apparatus by means of the currents from 
metallic plates inserted in the ground, improperly 
called éelluric currents. From the time when the 
first telegraph lines were constructed in England 
and America, various attempts were made in both 
directions, and results were had, which were at 
first surprising, but were soon explained. 

In a series of notes communicated to the Paris 
Academy, M. du Moncel casts some fresh light 
on the subject, from personal researches; and we 
propose here briefly to notice some of his results. 


In experiments in 1842 and 1844, by Messrs. | 


Morse, Gale, Vail, and Rogers—the most import- 
ant being made on the river Susquehanna, at 
Havre-de-Grâce, near Baltimore, 1609 metres 


broad there—these observers concluded that the | 


maximum of electric effect transmitted from one 
bank of a river to the other was obtained, when 
the lateral distance of plates sunk at each station 
was triple the width of the river itself. M. du 
Moncel observes that this deduction, which might 
perhaps be generalised if a river were isolated from 
the ground, cannot be so by reason of participa- 
tion of this in the conductivity of the ground; and 
since, when certain very narrow limits are passed, 
this conductivity is blended with that of the 
ground itself, so that the resistance then reaches 
_a constant value, the influence of lateral separa- 
tion of the plates becomes insignificant, whenever 
this separation represents a resistance equivalent 
to that of the ground. But this resistance of the 
ground is itself very variable, and depends on a 
host of different circumstances—the state of hu- 
midity of the ground about the plates, the dimen- 
sions of these, the direction of the current sent, 
and telluric currents which may occur on contact 
of plates with earthy layers. Taking the water- 
pipes in the quarter of Grenelle, and a plate of 
sheet iron 60 square decimetres, buried at one 
metre depth, and 1735 metres from the point 
where communication was made with the water- 
pipes, M. du Moncel found that this resistance of 
the ground might be represented by 2564 metres of 
telegraph wire when the plate was positive, and 
by 3469 when it was negative. But taking a plate 
of sheet iron one square metre of surface, sunk in 
a well at the Barrière d’Italie, and a. small plate 


of one square decimetre buried in comparatively 

dry ground 15 metres from the first, this resist- 
ance, notwithstanding suitable watering of the 
ground about the small plate, reached 17,700 
metres when this small plate was negative, and 
15,600 when it was positive. With two plates of 
sheet iron, 60 square decimetres, buried 8g0 
metres apart, this resistance was represented on 
an average by 7284 metres for one direction of the 
current, and 7337 metres for the other. Lastly, 
between water-pipes and gas-pipes the resistance 
of the ground was, on an average, 420 metres. 
These differences of resistance of the ground pass 
unperceived in ordinary telegraphic transmissions, 


because they are effaced in presence of the total 


resistance of the circuit, but in, transmissions 
based on derivations of the current as well as on 
short circuits, it is otherwise, and they must be 
taken into serious consideration. It may be 
concluded, from the figures given, that it is not 
advantageous to interpose the ground in circuits 


_ unless when the resistance of the circuit exceeds 


10 to 15 kilometres. [M. du Moncel enters into 
some details as to the causes which influence this 
resistance of the ground.| | 

Continuing his investigation, the author seeks 
to explain—1. The origin of telluric currents 
developed by plates in communication with a 
telegraphic circuit connected with the ground. 
2. The comparatively large rôle played by these 
currents in electric transmissions. 3. The com- 
parative force of these currents, and the small 
influence exerted on their intensity, at the end of 
the line, by derivations which may be produced 
in its course. 

He attributes those of the telluric currents, 
which spring from unequal moisture of the ground 
about the buried plates, to unequal energy of 
oxidation, and sometimes also to more or less 
oxidised state of their surface of contact. Con- 
necting with a sensitive galvanometer the silex he 
had used in his former experiments, and using as 


electrodes oxidised zinc, and zinc newly cleaned, 


a current was had which gave a deflection of 38°, 
and whose electro-motive force may be estimated 
at o’o015, that of a Daniell being unity. Naturally, 
it is the oxidised plate which is here the positive 
pole, just as, with the buried plates, it is the plate 
less attacked, and consequently the one buried in 
the drier ground, that furnishes this polarity. 

The origin of the telluric currents arising from 
unequal surface of the communicating plates is 
more complicated, though it is ultimately trace- 
able to a like cause. M. du Moncel shows, in 
fact, that they result from oxidation being effected 
more energetically on a small oxidable surface 
than on a large one; the small plate thus plays 
the part of electro-positive plate to the large one, 
and furnishes consequently the negative pole. | 

If these experiments be repeated with much 
care, well-cleaned plates being taken, and distilled - 
water as conducting medium, there occur in the 
earlier part of the experiment two antagonistic 
actions resulting in alternate inversions of the 
current, which are interesting to study, and are 
easily explained. .In the first moment, the cause 
just referred to acting alone, a current proceeds 
from the large plate to the small; but as the 
oxidation proceeds, the layer of oxygen becomes | 
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greater on the small plate than on the large, and 
this small plate tends to become electro-negative 
to the other; whence results a weakening of the 
current, followed by inversion, when the effect of 
oxidation is sufficiently developed. Under the 
{nfluence of the contrary current the hydrogen 
then liberated on the small plate tends to reduce 
the layer of oxygen formed on it, and presently 
both plates are in the same state of oxidation. 
Then the greater oxidability of the small plate 
takes the predominance, and the current is anew 
reversed, to pass through the same phases again. 
M. du Moncel has observed as many as nine 
inversions of this nature in twenty-four hours; 
but these inversions become wider and wider 
apart, and a time comes when, the action of the 
hydrogen becoming insufficient, leaves predomi- 
_ nance to the action of the surfaces. 
the current is always maintained from the large 
plate to the small. | 

These currents are also produced with plates of 
platinum, but they do not last; which shows that 
the action resulting from physical contact of the 
_ metal with the liquid must count for something in 
these different effects, and even determine the 
original eftects. With plates of unequal surface, 
_ the currents are always in the same direction, 
whether the metals are attackable or not; but 
with plates inserted in a medium unequally moist, 
it is otherwise, and the currents: developed by 
plates of platinum are generally in opposite direc- 
tion to those obtained with the oxidable plates. 
This is because the contact is more perfect in the 
case of plates immersed in a very moist medium, 
or in a case of large plates. 

M. du Moncel accounts for the comparatively 
large rôle exercised by telluric currents on electric 
transmissions, by saying that the resistance of 
the circuit outside of the electric generator affects 
them much less than those produced by the 
battery, since. with these latter the ground con- 
stitutes an electrolyte in which the effects of 
polarisation are produced on the two electrodes, 
and with telluric currents these effects are only 
developed at one electrode, the other determining 
the electro-motive force. To show the difference 
of action of the currents according to the portion 
of moist medium in relation to the generator, M. 
du Moncel sends the current produced by his silex 
in contact with zinc and platinum electrodes (not 
so much as the 15th of a Daniell) through a 
resistance of 2,032 kilometres, which, added to that 
of the galvanometer and the stone, formed a total 
resistance of 4,519 kilometres. He got a constant 
deflection of 82°. But on sending the current 
through the circuit after interposing in it the 
stone fitted with electrodes of platinum, he only 
got a deflection of 16°, and yet the total resistance 
of the circuit was only one kilometre above that 
in the first experiment. It is true that if, in 
place of the metallic resistance of 2,032 kilometres, 
he introduced a second silex of 1,754 kilometres 
resistance, the rôles of the two generators were 
changed, and the advantage then remained en- 
tirely with the battery, especially at first. For 
the rest, the effects of polarisation which cause 
these reactions depend entirely in the number of 
elements of the battery and the degree of humidity 
of the electrolysed medium. Thus, while the 


Thenceforth 


current of a single Daniell element produced, in 
traversing the silex, a deflection which fell from 
30° to 16°°65 in five minutes, a battery of twelve 
Leclanché elements, traversing this same stone, 
gave, with a derivation of 4 kilometres interposed 
between the two ends of the galvanometer wire, a 
deflection of 77° at first, becoming 79° five minutes 
after. 

These effects easily explain how telluric currents, 
caused by two metallic plates of different nature, 
buried in the ground, have a comparatively great 
electro-motive force on resistant circuits, though 
they proceed, in fact, from only one couple, with 
relatively small electro-motive force. They ex- 
plain also the small action of derivations on 
Circuits submitted to these sort of generators. 
One can understand that if the derivations, in 
these conditions, weaken, as in ordinary cases, 
the current at the extremity of the line, they 
render the current more energetic between the 
point where they touch the ground, and the 
electro-positive plate (that furnishing the negative 
pole), and so produce more energetic oxidation of 
that plate; whence results an increase of the. 
electro-motive force of the couple, and so a 
reinforcement of the electric intensity at the 
extremity of the circuit; which does not occur 
with an ordinary pile. If we add to this effect a 
diminution ‘of the effects of polarisation on the 
electro-negative plate by reason of the reaction 
produced by the derivations, which play the part 
of intermediate electrodes, and the lessening of 
the hurtful effects of the derivations themselves, 
owing to the weak resistance of the part of the 
circuit outside of them, we may undJerstand why, © 
in these conditions of the electric generator, the 
derivations cannot be prejudicial to the intensity 
of the currents sent, as M. Lenoir’s experiments 
have demonstrated. | 


PATENTS. 

3416. J. H. Jounnson.—* Improvements in 
electro-magnetic engines.”—1st October, 1875. 
(A communication.) 

3431. J. A. Morton.—*A new or improved 
electric-bell indicator.”—2nd Octo- 

er. 

3440. H. JEWITT.—“ Improvements in argand | 
gas burners.”’—4th October. (A communication.) 

3461. W. PRossER.— Improvements in lamps 
adapted to the electric light, and in the manipula- 
tion of the means employed for the supply of the 
electric fluid thereto.”—6th October. 

3468. T. H. Jouns.—‘‘ Improvements in appa- 
ratus for coating metallic sheets with other 
metals or alloys.”—6th October. 

3486. A. M. CLtark.—* Improvements in coat- 
ing or covering metals for preventing their oxida- 
tion corrosion.”—7th October. (A communica: 
tion. 

3509. R. H. improved thermo: 
electro-magnetic motor.’”—gth October. 

3600. W. Lapp.—‘‘An automatic combined 
key-switch, for use in connection with submarine 
or other telegraphic wires.”—16th October. (A 
communication.) 
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M. SADLER, 


INVENTOR OF THE À. 


UPRIGHT MAGNETIC MACHINE, 


So universally used by the Medical Profession, 
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Electrical, Galvanic, Magnetic, Chemical, Photographic, i Di 
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ELECTRIC BELLS AND INDICATORS, OF EVERY DESCRIPTION, 
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19, ASTON STREET, BIRMINGHAM. 


OPTICAL & PHILO-OPTICAL AGENTS WANTED tt 
IN STRUMENTS. TO CANVASS PAS FOR THE 
\Telegraphic Journal. 
137, REGENT STREET, LONDON, W. | glue 


= 
W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS. LIBERAL TERMS. 


(By Appointment to the Royal Institution of Great Britain). 


Mrs. Spottiswoode’s Pocket Polarising Apparatus, | 
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and + Uudulation Plate, packed in leather case 2 inches 10, PATERNOSTER ROW, LONDON. 
long by 2 inch diameter. Price £3 5s. | 


Philosophical every Description. HLECTRIC BELLS.—Hotels, Clubs, and 
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11 & 12, BEAK REGENT ST, W. | 
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| 

| 
And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, | 
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“An important Work by Professor CUNINGHAM, On 


Price 2s. ; Binding, 35. 


heen most ‘highly spoken of by high Military, Medical, and 


The following i is from the: of Gymnastics :-— 


Mx. —] have beck; ‘ Calisthenics ? and shall have much pleasure in 
it to the notice of the instructors, as I am sure they will derive both useful knowledge and profit 
by a careful —— of it, and attention to the advice it contains. I am, Sir, yours obediently, ae 
à F, HAMMERSLEY, Colonel. 


ae The more ‘general introduction of drills and: exercises into schools would tend to promote the health 
ionic the muscles, and improve the figure and bearing of girls and boys, besides affording a pleasant relief to 
the mental trainigg to which they are subjected. One of the methods adopted by the author for making the 
| Arillingleseons agreeable and'exhilarating is the introduction of music; The book 1¢ very chéap; it is protussly 
Shustrated : the woodcuts serve to indicate, with the numerous DAS how the exercises mav be varied and 


| <arried out" The Lancet: 


One recommendation of this book is that itis perfectly iniettiatble, concise; and seine a: but 
has the higher recommendation of putting: Cahigthenics i in a true physiological light, and no one can tead the 
Took without seeing how enjoyable and recruiting the exercises would be under a teacher who would take the — 
pains to master them. A very little practice would suffice for this ; and, thoroughly carried Gut, the gain to the — 


teacher in the ordinary school-workwould be immense, . Thete is no superfluous matter in the book, 


“and only those exercises Have been retained which have borne the test of a long and rationalexperience. In this 
Mr. Cuningham’s ee sense has been shown, and we can congratulate those who have hadyhe advantage of 
ools. : We wish the book it Educational 
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and fomantic: character. But the Author assures his readers that, “the occurrences which are most 
dike fiction are, of all things in the story, most true.’ ; 


à MAGNETIC AND ELECTRIC TELEGRAPH WORKS. 


| The Magneto-Electric Bell-Pull. dispensing ‘with 
Jj... the use of Battery. 
The Magneto and ‘Electric ‘Alphabetical Dial 
Tistrument. 
aes The Patent Morse Instrument to work without 4 
Battery 
The. Magneto-Electric Block system to work 4 
without Battery. 
The Ship Signal Dial to work without Battery. 4 
BENNETT'S BATTERY, with latest improvements, specially vecom- 


if mended on account of its simplicity, cheapness, and durability. 


All kinds Elecite Bells, Buttons, Tedicating Tablets, with the latest 
Improvements, 


The of tire best. make 20 per cont: less than ain y other House, 
MANAGER, BRIDGER. CONSULTING ELECTRICIAN, @. ZANNI. 
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“PABYROGRAPHIC, PRINTING PROCESS. 
260 ‘Sold in: Months! ! Engineers, Owners, thay greatly 
7. their office-work, and materially increase their profits, by printing Price- Lists, Circulars, Specinca~ 
ns, Drawings, .&c., by the hi which is used by 4 very latye number of engineering” firms, including: 4 | 


angve Bros. & Rake, Stothert & Pitt, terly Co., Jobn Katght & Co., E. Page & Co J. Garvie & Co.; atthe EE 
‘hath and, ‘Anchor Works, Tipton ; Erith Ironworks, Kent; ‘Vulcan Foundry, Coatbridge § «Stourbridge Tron- 
orks ‘Albion Works, Aberdeen, : East Hetton, Asterly AHetton, Ynysawdre, and Flimby Collieries, &c; 
oF 500 24d: 800 4to., and nid. 500 feap. spies can he taken by a boy man hour, ian ordinaty copy-. 
y press, Upon any kind of dry paper, without inking. “Used int, the offices of “ Engineering” and the ‘1100 aa eS 
Coal Trades Review,’ and by 15 Government offices, 20 Railways, Pricé-list, and 
€ imonials to be had from HENRY & CO., Papyrographic Depot, 92, Strand, London, W: C. 
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Works OILVERTOWS Rssex; Persan Beaumont, FRANCE. 


ENGINEERS AND MANUFACTURERS.» OF 


CABLES. oSubmarine, Subterranean, and Aërial. 
TRE —india Rubber and Gutta-Percha covered i in all ON 


IN STRU MEN TS." Morse” Inkers, Single Needle, Wheatstonc’ Aiphabeticat, Semaphore Block 
‘Instruments, Bells, Resistance Coils, Sir W. Thomson's and other 


Gondensers, Testing Instruments, &c. 


BATTERIES, = s0LÉ MANUFACTURERS FOR GREAT BRITAIN, {RELAND, AND: 
THE COLONIES OF THE CELEBRATED LECLANCHE BATTERY, 


| which has received the most favourable reports from the Postal Telegraph Authorities - 


and other eminent Telegraph Engineers, and is now in génera 
- and English and Continental Railways. As à Battery for all Telegraphic purposes it is : 
undoubtedly pre-eminent. All other. kinds Batteries: Ebonite. 


Cells, Carbon Plates, &c. | 
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> SILVERTOWN PATENT FIRING BATTERY, | 
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CONTRATS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH: LINES. 
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